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mm 2003-373026 ^-v : 1/ 

HfriBfg i r-?mt£&WiZfctz% l-ty^ry^t, 

m IBH 2 t*- ? i: $n/c^2-tr>^T>7°<!:, 

^ i mmmzx-oxmm^ti. mtm it^7^©$ 1 y- nzmm-zixtzmzm 
sirfe^i y - vtmmm2 y- vnm^^^-m^nran , 

[l»*^2] 

mzm2mmm~£ -oxmmzti. mzm 4 -t > *r > -?<n% a y- v^mmztitzm 
%i%4*yxry7t<zmmm2mm*m&-f2>fztt><Dn4Mi sFET^^^4i4^^ 

Huie^3 tm4 JzyxTy7te&*m2mnm<DM 1 sFET^fi, 

mam ni?»-cr- h^au^$n, frie^ 1 r-'-^^^-^-ox-^^ttuiE^ 1 
i sFETt, mum i r- ? mi<7)m^<7)r- ? i&tmtzm 1 ■y-* Am^mto'fiji^ 

frfB^ l T-?miiz&mztifz% i&tjryyt £5£^U 

±is^ i ihtiry-fa. msmm^nm^ti. mtzm 5 m i s f e Toy-x • 

y>*iS£fcy-X • ymmm%ffi.ZP-tzm7Ml SFET^ SFE 

T?>v-y • K W v-X • K W yt&ffifimWzZtLfzms M I S F E T £ , ml 

ib^ 1 r-'-^^to-^j^y- r- hm%mzti, mzm6M 1 sfeto k w 

> i: ItulEffS 8MI SFETOy-X (D^ffi. j& I: Kl/'f > **S«c §H^9MI SFETt 
, |y IB^ 1 t* * ^tc7)^^-0 7"- ? H r- b $ *u stflB^ 5 M I S F E T <7> K 

W ytwiUmiM I S F ET<DV-X<DmWi£JZ K W >^iM$^L7t^ 1 0M I S F 

ETt £;rr& £ <t ^Mtt4*iMto 

fcBII#2 003-3094493 



mm 2 0 0 3 -3 7 3 0 2 6 ^- v : 2/ 

mi sFETi< mis^2 f-^sM^f-^t miie^ i -r- ? x&timi<r>i& 

■fi<DT- 9 X&tifatfDmzv -7 ■ KW >%mzm-t2>m 1 2MI S FETi:, 

mmm 2 r-*- ? mi ^mm $ & 2 ta^ r > 1 , 

* 3 6 *>f yfkSrlKtL, 

±ih^2 mjjT>-?it, mzzm3mffl&x~i&mzix. mz^i imi sfetov-* 

• KU-f tV-X' Kl/>f ^£U&t!) ? }£M£ tLf^^ 1 3 M I SFETh, MfE^ 1 2 
MI SFETWV-^ • K W >1ggh t V -7s • K U >f >ig»* ? Sigc$ *ifcf& 1 4 M I S 
FETt, #MEft2 f-^m^-^f'-^^ty- hjFSMfcSfU BUfEU 1 2 M I S 
FETO FH> tHuiEJI 1 4M I S F ET^V-^Og^jSi: Kl"f 3 *Lfc» 
1 5MI S FETt, huIBH2 f-^S^i^f-^^- huIE» 
1 IMI SFETOKl^f > t TtufEfil 1 3 M I S F ETOV-^Og«*i: K W 
^Sfifcffcl 6MISFET^tL, Bff|E^5 7 - KfcHfr!E£6 / - K^m&KJKfrl* 

[»*«5] 

1 K*5V»t\ 

f**f l-t>7T>7tmWiZti2>mni**: , ) J kfrliM I S F E Tt$i^ 

jlas-t & i t *»ttt^*fttfo 

[»*«6] 
[IS*3S 7 ] 

mffEII 1 -tr > ^> 7 > 7° t HfrfB^ 3 -t>X7>W> iiuiBf[l2 -t>^T>7 p t^4 -tr > 
[ISM 8] 

1 r-'-^^tt, *2a*?*tcj:orffirlB* 1 f - ^ Affi^IWCSI$ ti§ $ 2 f - ^ 
mum 1 r'-*lfcJtf4:gM*S;h.fc* 1 -t > 7T > "/ 1 ^ 

m i oxftmzti, mim 1 7 1 y- Ktw««E$*Lfc«rE» 

1 -b^^rvyci 1 HS-Mt &£a6<7>fg 1 M I SFET^>f)^^iU^7f 
mffBH 1 SUflPiftK J; ^XMfflZti. buIEU 2 -t: > y. 7 > ~?<F>% 2 J - VizmWiZtifzm 

mm 2 *y 7T y 7°i,zmzm i mMtms-f 2>tz&<Dm 2 m i sfet*^^^i 2^^ 
y t s- ^ri- h ¥m>i$mw k is v> r > 

fcfciiE# 2003-3094493 
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fio 

lulfi^l <h^2 -t>^T>r(i^-^^ 1 ifmSOM I SFETW^tL, 
huIH^3 i:^4 -t>XT>-flt&*%i2mm.m<DM I SFET*t£*U 

k^(±^ 1 :frfaK3££u mm<or-^mim2^m^m^L, 

So 

[ISM 1 0 ] 

isfet^ frie^ 1 r-?mi<Dmjf<or-?%!jitmim 1 ^-^Am^it**^^ 

^x'-^Aft^lltO^cv-* • KW > £ ^fT £ f£ 6 M I SFETt, 

±iesi mtjTy-fit. mz famm-cumztt^ mrfe^sM i s fet^v-^ • ku 

>M§tV-X • KW >^^^$tL7t^7M I S FETL TtufEfS 6 M I S FE 
TOV-^ • y^tV-T, • KM >^^^$tL7t^8M I SFETt, ff 

15^1 f-^s^-jof-^H*- htmmzti. iuie^6Mi sfet^ki/^ 

> tfif5S8M I SFET<7)V-X<Dmm£JZ K W ^fgi^tL^ffl 9 M I SFETt 

> milE^l f-^I^i^f*-^iiir- hW&tiiZti* buIEU 5MI S F E T O K 
W > tfffiE^7 M I S F ET^V-X«I£fi|; K W >**»«S*Lfc # 10MISF 
E T t £ t *1fii:tSJ|i»#«f 0 

[S&Jfc^l 1 ] 

7*-^ x^M^-^of-^ Affl#«i: <Dfflizv-A • Ki-r 1 1 

MI SFETt, ffE»2^-^jBLWOllt*07*-^lftfcfrfB»l^-^Affi*|jWOllb 
#<7>7~-*AtfJ2J$lt<D|?3KV-* • KW y%m*^-fhm 1 2M'I SFETt, 

mzm2r-9i&n! l z&m2titim2mtiT>zft, 

ZmSir&fzttxDms XJ v + t, 
«riE»4W»«»-J:oTliy«PS*L % 16/- Kfc»ffc$*ifcflriE# 2 tb^T > y^HUlE 

# 3 6*^ y -f- fc &HK*U 

±|E^ 2 tti^j T > HfflE^ 3 flJiPITCflilJiP $ li, mrfES 1 1MI SFETOV-X 

• KH^lKtV-^ • KW flfcfcl 3MI SFETt, UfrfBSI 1 2 
MI SFETOV-* • FW^gKtV^ • KW^fiU»7&*«Mfc$*ifclI$l 4MI S 

FETt, irfEH2 T-?mM<7)-jf<Dr-?mtr- h**sM*$*u i»k#i2mis 

F ETC) K W > tUtffEfg 1 4 M I S FETOV-^wS^C FI/-f>ii l »fiSftfc* 
1 5MI S FETt> huIE^2 f-^M<7)M(7)f-^Ii h buIE^ 
1 1 M I SFET<9 K W > tmUm 1 3M I S FETOV-^^f K W 

mZtitzHSl 6M I S FET fc fcWU i«ffEf£5 7- KtmflEf£6y- K* J *SC»»i^* 

ffifiE# 2003-3094493 
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[If 1 2 ] 

9 -f Ff-^77fL 

% 1 * 'J T W -t'J 7 1/-$-tL, 

41 If-? t , 

HtffS^ 1 f-*j&*tKK:»t«b*ifc& 1 IIIOM I SFEW?>45* 1 -te>*T> 

luiEfg 1 -fe>X7>:/fcPMRL-ceiIS*i, HufEfg 2 r*- **Wt£W:»t tifcHufElft 1 
t«l(7)M I S 2-t>X7>'7't, 
»l«ll«i»lcj:oT«|»$^ buIB^ 1 -tr^^T^yo^ 1 7- K£«**S*ifc*r3B» 

* 4 V* t , 

2 -t >X7 > T'tcH 1 m^^ffi^i-* 7t:a6^HufB^ 1 flI<9M I SFET^t>^4i2 
mffE^ 1 7 - Ki:iufE^2 7 - Fttm^ifiKfrMZ itx, 

1 3] 

ft** 1 2 k£v»t, 

iulB^m<7)7 ^ -t ;W±#* M I SFETt ^fi t £ JMi L, 

HUfE^2 9^ ^7> KK#j£LTA:*7$*l*»2 707 KP^^wrlE^l T K 

HfrfEU 25^ F37> Ki:W£-LTA* $^|27^ hf-? omfcftS 15^ hf- 

l 4] 

-?Atttfji&t<Dffli,zv-A • kw >m&z^-f2>m 6M i sfetl 

_h|S^l ttJ7^T>7°{±, ^3ffJ^^-eflJ^I$n, BtjfE^5M I S F E TOV-X •. Fix 
^i&i: • KW-f ^*«»«Sftfc#7MI SFETi, TtlrfEfg 6 M I S F E 

Toy-* • KU>f>ftftiV-^ • Kl/'f y«ifr**«M*$*ifc*8M I SFETt, Hu 
IE» 1 f-^iHitO-^f-^Ity- HiffEU 6 M I SFETOFl/'f 

> HfTiEfg 8 M I S FETOV-^OlSAi: KW >TO$fi^9M I S FET t 

, iie^i f-^ Wi^f-^^ty- itrlE0 5Mi sfetok 

t"f>i:tE*7MI S F E T©V-*^SM*jftU Kl/^f y^ftflESfifc* 1 OMI SF 
E T t *f ti i i 1 4*ifl«l. 

[IS** 1 5] 
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fjf« 1 4 O^ig^gEgfi. 

mm 2 m^xy- h-t>wmzti, mmm2 r- ?mi<o-ii<7>r- rz&tmim 1 

■f*-^ Atti Ali* f - AflJ*« t OB t: y - ^ • KW && 1 l 

MI SFETt, MfEfS2 ^-^^Offe^O^-^iif tiiiffEI& 1 * Affi;friil*tOfl& 
^f-^AttiAItOiCy-A • FW >%m*m-t&mi 2MI SFETt, 

±ib* 2 ait/ r > y°{±, mrfs^ 3 mwmxmm £ *u bities i imi sfetov-^ 

• K W >^ V-X • K P >f ^ilSK^SJjRS flfclfr 1 3 M I SFETt, lKrlE& 1 2 
MI SFETOy— .X • F W t y -7 • K U << >«J»3&*»«S*tfc* 1 4 M I S 

FETk, HtfK^2-f*-^^t<7)-^(7)7 : --^^t^- h**«Mfc$*U BUlBII 1 2 M I S 
F E TO FW > t fifeil i 4 M I SFE TO V-XOl£*C F W > M£ jfifcfc 
15MISFETt, ITflB£2 f-^IM^f-^I^- F^ttSfL, BUlE^ 

1 1 M I S F E TO FW > tlfttim 1 3 M I S F ET«y-XO||*|; FW 
mztitzmi 6MISFETt^tL, TtufEfil 5 7 - K <h bu IE^ 6 7~ YiP'GM.mz'frm 

[fSf**l 6] 

1 2 K*3V>t\ 

huIE^ i 7 - K«i*»a«? $ *l* t , mriEfS im«2 t*- * i»*tK * * -t $ 

7] 

ffifl 9^ Ki:it£LtA*$^iSil 5^F7 F^^^fS^^il T 

huIB^ 150 avy FOf£^A£l$fL*:ffl2 5 4 h =rvy ViZ-ftBLXXtjZtiZm 

2 7 4 h 7 YV**®m-fZ>tz*b<Dm2 7 K^57ti, 

7 4 \ T— 7 9 y ■f- 1 „ 

m2jjmzm&-r2>&%i<D?*-9mtt, 

buIB^ 1 T'-^jRitJCRtt^ftfeSS 1 itSOM I S F E Wt>44*H:^7V 
ft, 

hu|E» Hr'/^7>yK|ftL-CEf$ii, ituIE^ 2 T- 7 KBfctt <b ft fcflffB£ 1 
flS©MI SFET^f,^4H2-f/77>yL 
»lW«|j»JwJ:oTW»$n, huIB^ 1 -b >X7>7o| 1 y- KK«*i^ftfc«rBE» 

i •by^Tyy^^im^^^-r^^ooBfrfE^i^maoM i sfet^^^h 

7 4 y <f- t , 

2t>77>^:» 1 m^^W^i-^^OOBufE^ 1 |II<OM I S F E T#$>fcS&2 

mtzmi 7- vtm$zm2 7- Ktt*&ttK5M!$:n, 

ffiliE# 2003-3094493 
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W h T rV7,\znfc Lf:f 17 - K^)I^£ buIS^ 1 W hf-^ # 5 ltfSfil 1 -t 

> * r y £ ^ & i <h z&m. t-tz ^-mtt-mWo 
[tmm 1 8 ] 

1 7 tCi3V>T, 
mflE^ 37^ K KJfc D T N 

#115^2 7^7 KP^^iEi 1 T Kl^9 y iHc$££§ £ *u ffiESI 2 W hf-^ 

3&*tJE* 1 7>f Ff-?7 -7^iC$5ii$fL, HUlB^3 W h 37> K L T A* £ *L 

*f)£LTA?j£ti&i£3 707 YV7,i?m%Z%2? 4 Yr-9y v^-K^hii^ Z\ t * 

im^m 1 9 ] 

mzmimiRm-er- >&®mzti, mum 1 r- ? h^o-^ot-*- ?i&tm 1 r- 
? Am,ijmi<7>~j]<DT*- 9 Attica t <Dm\zv-7, ■ kw y&s&zm-r&msM i s 

FETfc, TtulBffl 1 -r-^^t^flfe^OT-'-^^tHuie^l T- 9 Aaj^HW^fl&^Or' 
-^AtHtl^tO^Hy-^ • KW >^^^Ti-^^6MI SFETt, 

buih^ i r-'- * £ tz m i m# r y -f t * je \z m l , 

±|S^ 1 mt)T >7°{±. S3$IJtfl)^-etlJ«$^> BUIB05MI S FETCOY-^ • K 

■i ymmt • k w ym^^m^ntzm7Mi s f et mum6u isfe 

TOV-X • Kl^f >m&k V-X • K W >»'li^/;|8MI SFETL m 

umi r-9mttt>-ij<D7'-9mtr- htf&mzti, mum6M i sfetoki^t 

> HU iSH 8 M I S F ET(7)y-^(7)lM(; K W >^fi$ft/:^9MI S F E T t 

, fris^ i r-?mi<omii<7)r-?$itr- htmmzti. mtimsM i s fet© k 
w > m$im7M i s f EToy-xoii,fi(: vuj y^mmztitzm iomisf 

E T t - t ^titf^f^to 

[W*^2 0] 

buibh 2 mit^- vtfmwzti. mam 2 r-?mm-ij<DT-?$Ltmmm 1 
■f-^AtB^^o-^OT-*-^ Affi^to^cv-* • v\/4 yitmzmir&mi 1 

mi sfetl Hufe^2 r- ? mmmimr- ? t&tmmm 1 f-^AtBM^i 
^f- ^AtH^J^t coF^ic y-* • KW yt&ffiZ^-f&mi 2MI sfetl 
luis^2 r-?miKW$iZtitzm2 itijjryyt, 

m 4 ©jiu^c j; o t$ij^ £ $57- vizmmz titzmum imtiry -y^m 3 mm 
zmjfc-rztzitxDmsxj 

mmm4mmmzx^>xmm^n, me y- k \z^m £ a^fWis^ 2 tatiryyiz 
m3m ; mzm%irz>fzib<Dm6 x4 £h^*u 

±IE$2 tUtfT y y°f±> HulS^3$)J^^^tiJ»$tL, mrlE^l lMISFET^v-x 
• FK^IIty-^ • KU>f y&ffitfmffiZtifzm l 3MISFETL mrfE^l 2 
MI S FETOV-x • y-* • Kl/>f ><SJ»*«»a$*Lfc» 1 4M I S 

FETL mte^2 r'-^^O— ^f-?|^tr- h^M^tL, ifrlE^l 2MI S 
FETO Klx-f ytHulE^l 4M I S FETOV-^OiiS.i: KW ^ T^ffi^ $ ft £ i£ 

i 5mi sFETt, mzm2r-9m$<v^(DT-9&tY- vtmmzti. mum 

1 1MISFETOKW y tmim 1 3 M I SFET©y-^(Om*i: K W 

^^nfc^i 6MisFET^tu HtrfE^5y - vtmmmey- vtm^wizftm 

[I»*^2 1 ] 

tt&S i 7 tcisv^r, 

iulS$ i 7 - KH^^ $ t , iufE^ ist;i2 t"* — ^ H^ttc y >; -tr $ 

mtE# 2003-3094493 
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[IS*^2 2] 

«fEaft07-^«W©^ 1 7*-^«***=«*fe§*Lfcf|S 1 lll©M I S F E T 

^ i filiate j: ^xmmzft, mzm 1 -tr>x7>^©i 1 / - vizmmzntzmtzm 

lt>^7>7C*l tz*b<DmU% 1 ili^M I S F E T £*1-&f£ 1 

itufEftl 1 tUfPf^ X oTfljIJftP^tU BUlEIP2-tr^^T>ycO||2 >- F«$g£*L£]|ff 
3Es&2 -fc>*7>7K# 1 *»*ttl&i"*fc*0«riE*l**aiOM I S FET^tt^ 

115^ h nv> KKifrfcLTaS 1 7 Fl^J2A7J£*U huIS^ h nv> Ftc «£ 

o-Cmrier Kl^^fSITf &HJg&K{£J# $tLTv^^2 T FUXtc*fj£1-&'7- K>ftj& s r£ 

l±fb$n, HfrfSr-*-^^^-r^[iis&^^$nTv^T-'-^75 ? ^2 r ki^k^u*-*-* 

m&&2 3] 

f»^2 2co#3g#^g{i, ffiT8E*lT'-^aUkt^S«$*Lfe*2*«fiOMI SFE 
fj|E^2 7-^^tr^^$n^BUie^2 3*mM<7)M I SFETit*tn$4t>^ 

m2mmm^X'oxmm^ti, mzm 3 -ty *r y -7°<Dm 3 y - vizmmzfrtzmmm 
%im±*y *Ty7\,zmzm2m%*m&irz>tztb<Dm4 *j ^f^ti, 

to 

[m*m2 4] 

i r-*%mt^ m 2 miRmz x -oxmmm 1 r-?Amtjmti<zmm2tiz>m2r-'-? 

1 7* * t mm £ tifctfl 1 -t>7,7>'7°i:, 

^ i ©j^j^tcj: -oxmrnzti, mmm 1 *>^7>7©i 1 ; - vizmmztitzmmm 

1 -fe^^T y-f\Z^ 1 m^^^-T-S^^O^ 1 M I SFET^?)44iU'f fc, 
huIEU 1 $lJ^^^J;oT^J»$ti, 2 -fc> *7 > 7<Dm 2 /- Ki:ft«?*ifcf 

2003-3094493 



WM 2003-373026 ^- v : { 

itulEfil l y - Kfc«rSB»2 y - Klil^WK^ISfttv**; t 1-&#a§^£ 

Mo 

Ti, BufSH 3 M I SFETt:«R§*ifefi*tU 

«rtE*2-r-^«lt;y-^ • >&»#««$*i?fc»4MI SFETi, iff |EHS 4 M 

[ff*JS2 6 ] 
fS*^2 5 H£^T, 

Mie^ i miRmzx nm&nm 1 
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wan* 

[0 0 0 1 ] 

d<7>^&^i±, If^tcriU #K*©*«©g»*ttllIJ»«JftJ:, 7»-^#^a* 

[ffMi] 
[0 0 0 2] 

DRAM (Dynamic Random Access Memory) "Ci^jS^ -f 

ifipg L £ t* — 9 £ L Ttiipg-r -6 £ j&*#3? t4SOT> # £ a^WFW^fll^-t & MM 
ifihh o ^ ft fci^ilffcl" LT, Internat ional Sol id-St 

ate Circuits Conference 2000 WP24-1 (##fr^C 
II) X«fflmZnx^Z J k>'Xmm&£ t frJj3:(W r i te before Sense) 

I^flffttiR 1] International Solid-State Circ 
uits Conference. 2 0 0 0^ WP24-1 

immmvtLx ? t-rzmm] 

[0 0 0 3] 

L^L&rt*^ *»ft£ia2 0 K^Sfta .fc-9 ?nx*7^CC©NMOS> P 
M0SOV-X7- K«n?tint>y-^|NC S. PC S *LTV»Sfl63|60 

>X7>^IiLTLJ ^MI^So HI 2 1 IC-fc fu#§&^£[a 2 OOi 5 

2 3#W?£;K, flJWWflsttK-f-^fcJtDL 2 t/bM'DL 3 t / b H$r L v^- * 
# ? #§&3:ft& <h> =7-i MRf-^SitDL 2 t/b, DL 3 t / b OigipSti. ©I"* 
^mifi^fy^y KU^VS S, i^P^WPJl^mEEl^^VD L Am#IU]i£<7> L § 
VMIV t h nS'jB:TLfclEl" , «^VDL-V t h iT'Mtl»o -Oi 9 fc-y-^ilMt 
ri ? A£B;fr$l£lE»li- & 9 I-a'777 TMEUj 2 ti& Z\ t iz £ *) ^ 9x27.fi •? ~f)V h 9 > v 
x^^^LT, ^n^*7^CCWV-^SPC S ^SISJEU^^VD LfrhX\&t}Y 
- hOLlvMlV t h n^fiTLfctS^A'VDL-V t hUlEt&U NMOSnt> 

y-xiSNCS^vssciliti)o — ^> *s^-t>^T>yt?(±. * -t'j tA'Of- 
[0 0 0 4 ] 

ifc, 2 oo-fc;ix£Jiv>T 1 ocDfcf y h (Oiif - * £IS1ti-& 2 -b t5 y Y <DT V 
<D£ o %Jz)l/$:r-9mHzmfrliiLtzm&. 9 x27.i1 y •7)Viz\J]Zti2>m-%fi t 0V t 

, ** i )-t)u<D®mit&-c£% < s^k, jsiiaiaKo*ws2»t5i#jeii-ifct= 
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10 0 0 5] 

*5£mi*. vx±.\z7Fhtz-mmu vMitm^&vz>, ?j hwiR^yxTyyomitiz 

[0 0 0 6] 

y-ivt h-ty xz^-tz-ty xt yyizts^x, v-tyxw-xy- k 

£ 7 ^ hB# BP* $ tL & -fe > X T > y°tz If X'&m-t & o 

[0 0 0 7] 

t Z ftMlR-t y X T > 7°X<D 7° 'J -fe > XfbfF £ Rrjh^ : & c i > 2 tf -y K T P - \Z 

*3tt^> fciiHfcBt co -fe y xt y yiifiS k «£ & ^^%o»i<b * Iftit-c # & 0 

[0 0 0 8] 

zm&ttlt. »CMOS (ffllfMMOS ^7^yX?) ^O^ItHIS&^#T^ i 
oT, ^ H B B y 'J n J; 9^ 1 i<0«ItJii:il$ t^»o MO S F E T (Met 
a 1 Oxide Semiconductor Field Effect Tran 
s i s t o r) (7>®^!E-^f±:£ep£ott&v>fc<m±Nfi£MO S F ET (NMOS) ^SL 
, ^P^ov^^OliPfMOSFET (PMOS) EglJ $ ti&o J£LTMO S F E T £ 

tio lOO^t'JW#±i: 1 h7>^^ 1 3r^^V?^<b&& 1 T 1 CM<7) 

[0 0 0 9] 

RAM^^ 'J7U-ARYt ^(DM^HfOM^'T*^ y X X$> 2> -fe > ^>T > 7*7*n ? S A B 
<0— SP*:^LTV»«6 0 tVX7>7*S ABtCjSV^T, 7 V -^I^DL 0t/b» DLlt 
/b-DL n t /b Kii, ^rtimiEm MT > 7°®$&X$>Z> X ux U y 7";Hs|g&C Ct, 

tW^f-^MDL 0 t/b. DL1 t/b-DLn t/bi:i^ffi$ti/:ia/hif 

^<Dy- y t yammzfrtz i*j-<dnmo s muizv-xz&mizL, n^o 

Y- Y t KW y-hmWi^titz l^PMOS^^^o 9 n X ts y 7°)V C C ONMO S 
3t>y-XNS0, NSl, — fi, -eti-rttco^ n^7> y T^C CftH53-gt£*tTV>& 
o 7nx*';^CCWPMOS3t>y-XPS0, PSl-li, ^n-ffio 

SI, — PS0, PSl-C(i> -fe^*7>7'£?&14'fb1-&NM0S-fe>* K9>f^SN 
D, PMOS'fe>XK7'fA*SPD#M?^o NMOS-b>^K7^^SNDIi, -fe 
y XT y ~f'ft}i'£. / itim~%' <j> n\z£. I)7-X7 - KNS 0, NSl, ••• £SJE l"*^ V S S \Z 
mWj-f&o itz, PMOStyxK7^M'SPD(i, -fe > X T > ^ft-ftlf ^ p JC «fc «5 

y-^y-KPSO, psi, •••*^-*i&«fi«ffiT-abS7i'-«JEVDLKffii(ii-a 

o 0T1±, PM0Sti*S*itv»4#, NM0StiJSLtiHi5iv> o *-<OBSKt± 
> p^iOTSt^o AffitHelK I OGIi, f-^MDLn t/b (n 
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= 0, 1, 2—) £ Affi27fc*t I O t /b t *ft«t-Bfc*OX^ y^X\ YMIKBi^ 
YSO, YSl-YSnt:i»)iD$fL4o YaRIttf-^atHit* 
■fn-^j: t)tb^$n-6 0 -r-^^yjf-^-vlilS&PCfi, 7"; f^ - I P 

- * HigipimffO 1 / 2 <7)mJ±-?& & T- y'lEVD L R KRj£-*-* 

[0010] 

*t>X7 > 77n 7 * Zmm-fZ * * 'J T U-SB A RYW^^'J -fe;K7> 1/^7^ hflj 
^Hl3tC^i- 0 EUi^SftS F {±*/J>inX^"C* *) , 7- KiSllf yfO 1 /2 

h U-yV- K**rf->* ^c^m.-t^tzib<Dn y*r ? h*-)VX*. r'-^jftn > * * h D 
LCTIi^^'J-tJH- 7>y7;^(7)ti[iL fcf-^lD L £ glUi" n > ^ ^ h 
*-/p-C*& 0 (a) li7*-^f7K7P-ff-^i, 7- KjR*tc*/h*nX^-ttF 
O2f§c0k°7f t?E» 2ti. r- 9WM h H, Z> t 7 - K* 2 # r iz * * 0 -b )V 
JUTi^o (b) fi^ *-*-tf yf 7l^-T*x*-?ii&K*tLTteifcJi^a6lC&oT 

& *>j&*«Mft-e* & o t r- * *u 7 - Kflioei* tr. v ^t±*/hinx^-ffi f o 2 

§Olf7ftifc4o (c) l±i-7*>f-^^M7U-T^So*l"f77ht(±, x 
iH±ft/hftPX^&FO£j3l£c7>b 0 -;/f t*S 0 7- KfcfcT 7 -TNifc/MJOX^ffi 

0 (a) . (b) 7-7 htii, -t^M«<7)S/Mit/5 ? 8 F 2 <h&&75 s 

, (c) ©1/^77 h-Cfi, &6 F 2 t^ 'J -b;i/®f»£/h$ < •C^-5flJ^r7& J **o 
[0011] 

H14 (a) fcli, <fcf&W<D&WLX-$>&9 uTsfs y -f)VC CcONMO Sf&7>£W;W 
77 na*gLtv>S c t*-*SI*N±, ±T«2o©:W- h G 1 S^G 2±£y< * 
/Hi-eEHSft, Z?j*Y- h-eiifttv»4 fw >hd 1 StfD 0 t^<D FH 
>£BA<-C^&r- h G O&t/G 1 i:«l$ntv^ c IM7 & * n at? y -ffrv-Tsj 

J*7j -y ^CCONMO SV-/;>'-Kt't^7>7'K7'fASND©KU'f >#*ifi;flfc 
S "Cftl* HTV^ 0 7°;V CCW7-X7 - KNS 0 JHWJm>f l8Jtf)?# I" 

j|6l»#*ffiie)jitri t-CMf&ZtiZ SGI (shallow groove isola 
t i o n) -efrmZtl* WSNDIUo-C, iSMf-f&^n^T; -y7;l/ 

CCt^I$lirv^ 0 -t>7;7>7 i K7^ASNDI±f*-^MDL 0 t/btDLl 
t /b comiytc 2 oK$5-*t<b*i-cefi£;li-CV*£ 0 f-^MDLO t / b JBO-te 7 
>7 K5 -T/n'S NDOV-^ffiiJii, iit^f-^I^DL 1 t / b JBO-te 7 > 7* K 
7-fASND©V-^tttl^*f Ltv^ 0 
[0 0 12] 

KSNicii, tit* 'H' ^fliiiim, 7^ Mfrf^tci •) ' L' ZW<i><vt 
t4o 9^ F^vy Kt|WIB#{i7 K P^rtM * 'J 7 V- \Z%. h ti%> 0 ^m^titzT KP* 
KLfcjFoT, i^ty^7>7'7n7? SAB©7 J| lft-y'i^^ PC^Hiffy 
^^•C*4«ffl@MEEVC L*v»»47- K»/fl#ffi«JEV PPi»?>*ftttftIffV S S 
iCii^i-^ 0 -e-<0^ I£it$ti7^7 KPXtC^.L^7- K^WL75 ? ii^^^;V-e*^# 
M^.lx^V P P 7- K*ftfcHB##vM±, ifLtfcI$n^7Kl/y;i: 

wj&L^YawaiYs 1 ^m^^^-ch^mmm^m^v c l cMt-5o 

T> f-^UDLl t/b75 ? Aai7J^I Ot/b £:^M£ti&o C<OB#, AltijjffiL I O t 
/b SriEttf Ltv»4 9 -f h^7 7 7i:J:oT, ^'J-t;^7^ hf-^#7-?IW 
D L 1 t /b £ X~fcm2ti&o CWtl, IBtt/ - KSN1 Ctl&i 

tLTV^T-'-^ t l±MMffi<7>T f -?-t)^£&£ti2>o il^li, f-^IDLl tC L 
' 7-*-*rt ? #§&£*U Ifi'H / - KSN 1 Ct' L' iniijiitiifctifc, A*7J^ 
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I O t/b^^f-^DL 1 t £f±, f&mBEl^^^VS S ^\ f-^8DL 1 bi:i±, 
SIEW^VD L/>fb AtB7jIHE§ IOG^NMOS h7>^X?<DL£ ^iUMJ±V t h 
n^fittigipS^tUPI^^/cEmVDL-V t h n 7} s «£ 0 ^lltt^T 
EVD Lfrh L§ vMimffV t h 7>/h $ ^Jgips £: NMOSV-xy - FN S 0 1 

tPMOSV-^y-KPSO 1 WOWffi&T U-WEEVD L*»fc L#vHj«ffiV t 
/Jn $ v^igipg h & & 0 ^tt^-eti, ? n x # -y C C <o v - x y - K75 s 7 n x ti -y 

K-t^SNOC 'L' <DT*-?j)^£&i *U 7^ h^Mf-^IO^^'Jt^SNO 
, S N 2 , -^filf^ai Lfcf- ?7&*S# fc, V - Kfctf^aMRl"*^ V S 

i/^^v p p ^i^^^tL, -r-^^t^7°'; j^sfti, nmosv-x; 

-KNSO, NS1, f-^^'Jf t-yl/^W^^ox^'^^C 

CONMO S<7)ti w^mffi^l&T L £ t^;w £ T-±#-r & 0 N#U, P MO S v-x; 
-KPSO, PS1, — U\ f-^i^'Jf f-yM^VDLR;5^^nxA7^ 
PMOSOLi^flJE^lffi[:I^o< 0 
[0 0 13] 

**t-9 zwz&tsz t \z x *) , sss*#^3i*»<WBr^fc*4o (2) 

? n * # -y 7fr®nt"<*0) -f -J -tr > xttf^ * EnfC I, fcK*tti LttftSrSia-e § 

, l o <7)Y M^II -e^ii: -fc^xr^y^ii^^tL^^^. *il^Joi -7 ioi 

[0014] 

ifc, NMOS, PMOSOV-xy-KNSO, NS1, — MPSO, PS1, — 
fl*^"PS4o NMOS. PMOS^)V-^/-KII*y3-ht4^'f7f/: 

»fe& pmo s v-*y- Kfc nmo s v-* y- k*hi: I"ovk:ss:5£1-* - t^ffi* 

[0 0 15] 

o-fe^y >:/7? ? ii^$;K, W-fe >x T > miWKAffi^iSS. I O 0 t/bS^I O 1 t 

S 2 3 WfLT2o(7)f-^MDL 2 t/b, DL 3 t / b 75 ? ii^$ *l, f0 2o(Df' 
-^IiMi$^tv^^n^* y -f)VC COV-X/- *Ii:NMOSv-X 
7-KNS2 3, PMOSy-^/-KPS2 3CSI$n, if f|,^nx* 

cov-^y -knsoi atfp s o i t-5-n-p*t^ai$nTv»-6^T**o 

[0016] 

014 (b) Kli, *5km<7>&Wl~e2!>&trvziJ v 7°)l/C C<DfrU<DmnmtJ:(D-t> 

7°;VC CO NMO S v-^y - F t -t > x 7 > 7° K 7 -f ^'SNDOKl/'f > a s J£tfce 
i$ntv^ 0 ■b>^7>^K5'fASND«y-^lll±, iit^t>^7y7'K7^ 
^'SNDWy-Xtrai^MLtv^ 0 BISI" £ 2 o<7>? y ^fy-^y - 

K&^U -g-oMffiiJcoy nx# (i-t>^r>r K9>f /<S NDi: i 0 53Ht£ft 

tv^o ^oy-7>^JttLTv^^nx*7 7';K:ilLTv>Sr*-^II(i, *lOY 
HiftUJ: orll5Sfi4 J: ^ t:**ti, f-^H'-h • KW XDmm^mt. 
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[0017] 

0 2oOf-^ }g ^ $ tL tz ? u 7, J} v 7°;K7) V - * J - K i:l#t^-tiJl 

nti, Kri60*l^iftffilfc|Bl«-cabs 0 
[0 0 18] 

*#^^f!J.^J3ov»-c^*o itu^^ 1 o^M#JofiJ*Kj!jDx.T, (3) YljRSo 
[0 0 19] 

[0 0 2 0] 
[0 0 2 1 ] 

^ Annans* Lt\ mfrmLWjftzmi&it-r&ms? h-ty^ryy^xmumzmm 

S 0 1 [:MU2o«Df-^^DL Ot/b, DL 1 t/bJ&*8#?$*U ^2o«f 

*itv» a * ^ccov-x;- *ii:nmo s v-x 

7-KNS01, PMOSv-^y-KPS0 1 K8M£$*l, ? y/^C 

COV-x; -KNS2 3 S.t/P S 2 3 i: ZtX^tifrf&Z tiX^Z> Q *flUft"C#Jn LT v> 
£^ h-t>77>^D S Afi. MCx-*i&*j-^A7j£ti, V 

y*>xt>7d s At±. u - Ki&ft^t § h-tyxry^mmtim^D s 

s s bzmm-rzz t \z&. n , Aaijy- KCf-^^aitit^o ifc, xm^y-K 

f±> Am#IHS& I OG i: ^<7)^-T •y+&frLX7*-?$LW l ZT f -?tfW&&t ti& 0 T- 

ri**£o *fl*j£ ?U7sjjy -f)V CC<5V-^y - KNS 0 1, PSOltMft 
*aoYii^HY S 0 1 XMtflZti&yj H:>77>^DSA©V-^y-K 
* s *iiO^-f H:>xy-^y- KDSAS0 1 K#M*$*i, M&ir&n 
yxryfv-^y- KDSAS 2 3 fcii$Mt$*tTv»Sj5T?** 0 -eoflfe^laI^«^:(± 
. *lwHiS«fc|BI»t?*-6o 
[0 0 2 2] 

H 5 £fflv^T^|I]j&1#jr5Ui£;tt£ 9 MMtJUov»-CK9J1- £o lES^ — K S N 2 Kl± 
> (iUaV H' i £ *LTV>3 t-T^o h nv> Kt[sJB#^7 Kl/X^y -t 'J 7 

lx-f|5(C$Eji$n^o $5iH$^7tT KI/^K L/i7j ? oT, #^(7)-tyy>7>7 1 7'n 7 ^(7) 
7'Jft-yff # PC* s S5«JEU^;v-C*S^3aiaIK«£EVC Li£vM±7- K**ffi£-JE 
*EEVPP*fc#f&14ft*ffiV S SCIfti, teSSSfifcT Kl/^«Lfc 

fix Ttu^LTijgii^ftT'iT Ku^tcwjetfcYa^aiY s 2 3 3&«a*?i^^^-c**«aiBi 

8§mi±VC LtCil#-r^ 0 7P-7'f ha-7WRWEIt 9 * h B#W*k 7-K 
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mm^Km^i&m&i^^^v s s izm&-?2> 0 y^vm*. s^iEw^vcLiiSf 

tSo :W:loT, f-?8DL2 t/b^DL 3 t / b j^r*- * Affi^M I 00 t 
/bS^I Olt/b fc«*cS*t*o AtH^J^ I O 0 t/bStfl 0 1 t / b * 

if), f-^MDL2 t/bSff, DL3 t/bi:i±, *tl*tl&1&S - K S N 2 . S 
N 3 K*#&£*L-C^£7*- * <t fiASM'^OT'-^^ I 0^- MOGWNMOS h7 
>*sA9<D L^WtmffV t h n^4Sffi^«UIS$*t^«Ejgi|<B-C#§3ii*i*o t-*-^^ 
W7P-mi±VDL^t> LivMtmJEV t h^/h$^j||6i:iSt, NMOSV-xy 
-KNS23tPMOS7-X/-KPS23 F^^HEE i T I^-SJEVD Lt&^ L§ vH! 
mi±V t hfr'hS v*$S*B *«lS-CJ±, ^nAAy^KC^V-^y-KHS 

«iHi:^?nti/^WC% PMg-r*8Utf>YgiR>&Y S 0 l"C'iK$tl^f-^IDL 
0 t/bOTL 1 t/bO^o^^^KCOV-^/- KM SEE ( P S 0 1 - N S 

0 1) 14, yyf + -^oSIB*«oT^»), m -k>*l&f££&$&^o 

>f h-t>X7>^D S AIi7l/-7^ h ^ ^-^^jf-^-RWE^mffil-'^^VC L 
OBfs f-^DL2 t/b, DL3 t/b-fcl O SUlMr*- 9 i&D I 02 t/b, D 

1 0 3 t /b NM0S-etffi$<i4^D7*y^Iti5o 

102 t/b, DI03t/b-^Ltf-?iDL2t/b, DL3 t / b ••• ^rifipg 

-*-*«, ^#^-e(i, xmw®J&\z.*?4 h-t>x r> -/ds a<ov-xs- k*«^«i$ 

fLTV^<7)T% 9>f hjl^^ F-t>^7^7°OV-xy- KDSAS2 3 T^M&^ffi 
l/^;i/V S S £-C|EIfr£*i-C*>, Bt«i-*»UOYS^iSlY S 0 1 U * h 

■b>^DSA(7)7-xy-KDSAS0 1 {4fgifr£*i&v*7ti6, ^I/i' h-b>^7>7* 

[0 0 2 3] 

*»JS<0fiJjftfcov»TiE'<*o m^0^1^ife^J<7)^f^Jc7)fiJ,irjztnx.T. (4) 

umzmuxz, T?*xmw\*mmr*&z>o (5) u- Kutfc?- f^^i^^hys^ 
yizo^x l-onYmumz&wmxzmi&k »Sf&x$>z> 0 -eo^tc^, yim<o* 

[0 0 2 4 ] 

ifc* hu^o^^J l mmz, itti5NM0StPM0Swv-Ay-K||i:7 ,, Jf 

1 tfs\W.X-&& 0 

[0 0 2 5] 

mz^2<Dmmm<D^m^m6 izm-to i6ii-t>^7>7 , 7"a -7 * s abw-m 

[0 0 2 6] 

MffSO, S 1 >s<m%iZli, |ilE>^;i'VC LUKSg^n, T^x-f 

2 h|wi#-e^^o 

[0 0 2 7] 
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10 0 2 8] 
10 0 2 9] 

? £^^E'J 7 1/-W-g|i^^L-CV^„ ^H^Wi, $iiS-2o^)-fc;K*l tf y h 

iE«-*-su"f y-t)i<Tu-izmmLtzm&'c$>z>o *m$l<dt v-ufr*>&m±. mmtb 

*v»»±, S&SttK 1 $^)7- K*WL 0 tf-^t^DL Ot/b, DL 1 t 

/ b -^TOf- * iSftt; ^ -t 'J -fc ;Vt5 ? ^ $ ft, Zti^tMD T- 9 jRC -f - * 75> ? f%^tf5 $ 

[0 0 3 0] 

*ftft-e<^), 7^f h»f^^i8^ffl^T^t^ 0 IEH/-KSN2 t/bClJ, -eft 
-W H' /' L' ^ti;Stitv^tt^ 0 9 h nv^ Kt|^B#KT Kl^*7&M 

Et*BEVPPj&*$>#rateffc«EVSSfc»&"*-& 0 fel^^^KP^CitSL 

^•e^^Jiiaia^sJEvc Ltca^i-4 0 aciot, f-^pL2 t/baifDL 

3 t /b * Aifc7Jl£ I 0 0 t/bMl 01 t/b tgg?ns 0 -OB3\ I 0 0 

t XbRZf 10 1 t/b fc^Sfc Ltv^ 9 0/^;77(:iot, T U-lc|EaiS;h.fc 9 

2 t/bMSN3 t /b izw%&£ tix^&r-? t itMm^T-^^-ty^ryzf 

Izm^&tiXZo -?7> 9^ h*H?©f-^«D L0t/b> D L 1 t /b<7)*ti^tl 
tc{±, ' H' sgv^ti' L' w-tiv^lt^tit, f-^I?)i/^H ? 7' , jft-/V / <;i' 
VDLR^?>t*aiLf^lVs i g$frrtWtfcJftv»l±, ft*fi[«U»i-*o Att^Hl 
0 0 t /hJbXP I 0 1 t /bfrhr-9%mv L 2 t/bS^D L 3 t /b'Mi. I Of 
- h I OGWNMO S F7>y^^WLi vMftftffiV t h n5M&PlJ&*ftUES£;MfcSffl&l6 
T*t^^4o T-'-^^t75 ? Tl/-mEEVDL^'bL^vMfimi±V t h 55vh$ v»4g(g <h 
i:. NMO S KN S 0 U PMOS V-xy- KP S 2 3 H8omi±&T V 

K5&*Ya#?j»45»;^*$ii"CV»SO-C. R8H-3&U*>Y»ttiRY s o l-ei 
^Sti-Sr'-^jj&DL 0 t/bS^DL 1 t/bW^nxA^JVCCWV-^y-KI 

«be (psoi-nsoi) ti, vBtoigips^^o-c^ o . tyxmft* 

^Iffil/^^VCLO^ f-?|DL 2 t/b. DL 3 t/b~-t I 0 tb^fflijr-*- * 
SDI02 t/b, D I O 3 t /b—J&*SM*$ft.&fcfc, NMO S-C#^;$^* ^ nx^7 

•;7";Hi:i^o zcotzifr, y4u?h-kyxTyy°DSA<Dv-7>y-VfiWW)£ix2> 

t, mU®\T-?i@LD I 02 t/b. D I 02 t/b-HLtf-^MDL 2 t/b 
, DL3 t/b-iilBLtLfTo Lrt>U #*j£-e*±, YIMftC ^ l" * h -b > 

AOV-^; - KDSAS 2 3 7& ? f&mi±P^^V S S *"C«!fr SftT , R®i-*gU<OY 
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1MYS 0 l-CMfcZflZyj HrV^DSAOV-^y - KDSAS01 itmW) 

7U7H y V)U<D V-7 7 - K & ZZtX, il#?-fe > X T > 7<D 7 U7J] y 7°)VX 

■e±# l , & # § &frni±mm & # & - 1 &x § & „ 

[0 0 3 1 ] 

3fc#^ofij^;tcov»r^-6o (1) ^^e , ;-t;K7)T'-^^i%^ai-r(7)i:iHiBt^#§ii 

*7*.-^*:##&trifctcj: l), «a*#§&*|Jif^3&»iir«|i:*4o (2) 7^l|<Ol 

£0 (3) Ya^aiO^ft^ifcWl twJfc^r^tft-Bfcift, YS^j»S:Be«l1-SBO 
ElU^f 7 ■> ^CT^ab&o (4) 2 4:^/^7 h7I/-S:fflv>5il:i:J: 

»K R— •EJET-eti 1 -fe^/kfy HiJt^-f * # y "7> C C KA2J $ tL&ir^mrt 5 2 
te^-cSSo (5) 7 n x 7) 7 C C <7) A* t^, 4 f - ? Mi: 'H' RtT L' 
fit CD f - ? isj^ttj $ * , jruxjj y-?)\,CC (DWH^.^T- ^/^-"/Ciot 

^fc-£?\ -SKj^iiJSOff f.o^«t*^o (6) 2 -b;p/lf y 

h r u - Kis if & * -t >j -fe )V7Ffcvtm%mm ^^70^*7 -/jv-eoumMw.o&w 

£ JR Bfc v> f „ 7 - 7 y XB# co v - X y - K IW*£Efi T £ J: & * § ai* IE O & T * Bfr 
JtU a£**l»Hfc • #£&*»ffc*mre£*o '* 1 <0«^Jco«t ^ loor-*-^ 

[0 0 3 2] 
[0 0 3 3] 

(DXhho ~%A%®LX\t, 7O7v*7y^CC^)NM0Sy-X7-Kli, Hui^coHife^Ii: 
Rlflltw, YiliRii&ftK$l3iK&oT£»K fti?tii:NMOS-fe^^7>7'F7^ASN 
Dtf $ «M£S ftT ho ■fe>^7>7 p K7'fASNDI±-t>^7> rfSttftM-^- # n «t o 
XV — 7, J - K^filEl/^^V S S twIESfci-So — 7n7v*77'^OPM0SV- 

S&PC 1 fi. 7 s 'J -f- * - 0 PCBCJ: i)f-7i|Wf-?^ll±l^^^VDL 

y; EIHJTN 3 OOPMO S*»t,*Jjt$*LTV»* 0 Aai^HIJ^ I OGIJ, 

[0 0 3 4 ] 

$M©7^ Mi^(:ov»tB 1 0 *m^xm%-fZ>o Y'XJjfrhV- KIWL 

, SLKYil^Y S 2 3 7) ? jS^$n^,f-eti, yjf-ir-^«-S-0»a3&*j»<EL-Cv>*JSL 

WMl'^^t^^f-fMDL 2 t/bWDL3 t / b li-t ft WAtatJ^ I 
0 0 t / b, RITI O 1 t/bi:ii?ii^c AltiMI 0 0 t /b&£Xf 101 t/ 

m^ig^i og^i LXT'-tmttKfcmzK&o ^<nn, r-?mi^$, x^h^<d 

i&Si&PgVDLKJt^T, AmtHHS&I OGONMOSWLI^ftEV t h n^f&TL 
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fclfiVDL-V t hn-etiiiitiSo ifUUoT, f-^MDL2 t. bMD 
L 3 t /b 7&*$M£S*iTv>£ ? nx* 7 y;V©NM0 S V—7*J - Kfif&lEEE l^^^V S 

YS^j»#iat?^«$*L-Cv^o-C, ift^f-^I^DL2 t/b£J:<7DL3 t/ 

'J-k>*tfr{ / fc*je££rv>o ifc, PM0S7-x;-K*r'-^^7' l Jfi'-yl/^^h 

<^lx^;w^r'-^i^iSmff ^VDL J: 19 fc^SteKjg^-r&C t^iv^*, T^J 

n x # y C C K J: 19 , ■f - * ii&*tof$/Mf -^t-'- * Higimmii V DLI "C*U(H $ ^ 
£0 i «9 , »*&*«4RT'-^ai*tD L2t/b, D L 3 t / b X V*W£ 

II?f-^^DL 0 t/b, DL 1 t/b-^saisnfc-t^osaiiy- KSNO t/ 

b, SN1 t /b -fcl±»&&*r'-*StV»tt, ^HJUf-^^iaJtLSo 
^^Tt-S t 7 - KtWL^ffittf^^^V S S ClfL> /'Jf 

PCB^fitEU^VS S tw^^-r-S £ fc-C, f-^MO^J f-^- 9 JH*ftt£t> 

[0 0 3 5] 

##j£oflJ j&Co WT&^& 0 fr^O^*feM3<0flJ*jC]tjnx.T, (7) 2 -fc;l//tr y h 

/If y hTlz-t^t^o/:'; 7 7V>XM^IT^S 0 (8) 7*-*i&ES«JE 
U^;l/VD L y; •>'(: «t «9 , ^ # y y;i/C C 0^ipajiljg^|6j± U 

[0 0 3 6] 
[0 0 3 7] 

*f&^0 4 onjfe^iinov^Tii 1 1 *fflv^-ci^H^i-^o mi 1 it-ty xT>-?y 

2 O^ifcWo -t > ^ T > n y ^ * jgffl L fe»^c-C ab -6 0 
^0#mti. ftlWSv»li, ttlfiHC i:£<7>7- HWL O^rlRt^tf-^MDL 
0t/b, DL1 t/b — ^TO-f-^ir^^'J •fc^^^Sft, •etL^r^Or'-^ll 

H-t^M^ttS $ *ifcKKT?AHi;&*U="7*- 9 & § * V 4 V 9 h -fc > * T > 
[ 0 0 3 8] 

7 4 M&fls*eil 2^ffl^t^t5o IB1iy- KSN2 t/bK{i, * 
sftW H' /' L' ^"f lliatv^tt^o 7 4 h KfcHI$fcT Kl^7&*> 

^O^'jf-^-v^-^ P C# s i£mJEl^^T*&&]ii20S&mj±VC Lj£v*127- 

#)±iev p p^^NSt^trnffiv s s tc^i#i-^ 0 -eom. gi$-Kt7 ki^^u^ks 
^ami^mEEvc nz&&-$-& 0 intcio-c, r-zmv l 2 t/bs^D L3 t/b 

^T-'-^AtBTJ^I 00 t/bMlOl t/b l:iS$ii4o ^fl#, I O 0 t/bS 
(710 1 t/b £JSE1& LTv>& 9 4 hAy 77i:lot, ##&tr T- 9 *«-fe T > 7° 
tCfE^^^^o -nud: (9, T-9mmzi±^ fStgy- KSN2 t/bS^'SN3 t/b 

^ F^lKOf-^lDLO t/b, DL 1 t/b©-e^i?tit:ii> ' H* j£v*(±' L' 
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0-fc;M*Jf$c£*iT, f-^IOM)M 5 7'J ft-»^;i/VD L R^^II^iU Uf^ 
iVs i g^mf£i&^(±, f&mfiiSiJ^il#-t^ 0 A&yjlt IO0 t/bl^IOl t/ 
b55^f'-^MDL 2 t/bSO'DL 3 t /b-M4, I O Y— Y IOGONMOS h 7 
V V* 9 <D L # vMt«JEE V t h n 3>jgffi*<MIS $ fL^mJE««-c* § & ;£ 0 
n^-r-^^mmu^)UVD Lfrb H^tlEV t h n tHL3lv>?tS(Hfc*-5fc, 
NMO S V-*y- KNS 2 3 t PMO S Y-*y- KP S 0 lFI«lffiVDL-V t 

4©^> »«-*-*KUOYa*?*YS 0 Itl«§n4f-^»DL0 t/bMDL 1 t 
/b0^n^*7^CC«V-xy- KWSJE (PS01-NS01) 14, 7°'j^- 

DSAii7P-7^ h f ^-^Wf-^RWET^miEl^^VC LOB#, f-^DL 2 
t/b, DL3 t/b-t I Offi^JfflT-'-^^D I O 2 t / b , D I 03 t/b-**8M* 

I02t/b, D I O 3 t/b-^LTf-^lD L 2 t/b, DL3 t / b - £i#i|Jl 
LTL^do L>$>U #«j£T~f4, YIMfeC/'f h -b > ;X T > T'O V — X J — F 
rt^AtSfiT^&o-e, m?^>f f-t>A7>yDSAov-^y-KDSA 
S 2 3rt*iB:WEl'^>V'VS S i-Cli$fttt, i^t^glJ©YlMY S 0 1T««§ 
ft*^ ht>XDSAOV-^y-KDSAS0 1 f4IEI&£*L&v>£*^ ? 4 U ? 

[0 0 3 9 1 

3£ * n j* * ? m&X~<D -f y -fe > * ifrf^ £ Efrih ■? § , gfc L fc« ffi L flfcft 4- H3i t § 
•So (3) YM1R»<D*fk#&tomiizl£<<X#frK&Ztz)!>^ YMUE^t^gW 
EHW T-7 h*«SaK44flJjS35**4o (4) 2*i)V/\£y YTV-*m^Z>Z\t[Z£ 
*K It ;v/ 1* 7 K:^T ^ n ^ * 7 C C C A* $ fi-S f 2 fgCt* i ^ 0 ( 

5) ^DX* -y ^CCOA^t^^f-^«jttC «H' XV L' OffiiOf-i'^SE 
«^ffi$tt-2)7ti6, ? nx* y -f)VC C<DW)YZ&ff7-~— 9 — y\Z 4 -oXMit-^-f, T— 
^^^->HJ:*»f^a[JROIf f,oS7&«ftatt?#4 0 (6) Hr^TfVfcJB 
Wai»-«*ffitT'-^S:ffi^-C#*o (7) »; - Kfc KOYilKH<7> 

m < > t i>izv - v&tmz * j <> rxmm t-r zzt &x $ , m m&wtoSi 

itX&Zo (8) 2 -fc^/fc'y hOTl^-Hjott^^^'j-t^^^^mSt Lfz?u 
ilWlMoio 1 o<9f-^titCitLt 1 o«>Y US T ij 

«6-e**o Yii^o*m^»ni-s^\ ys«» i ij 

[0 0 4 0] 

nmos, pmo s^y-x y — kn so i, NS23, -xirpsoi, ps 
2 3, ~'<D*;tirti<DmizT- ? m<o-?v ^ v - y®mp c tmm^mm^mai- ^,mj& 

^VDLRtcyjft-yt*^©^ ^Jft->illoy-^;- KO'^i^p x_ <b 
K-hVX&fcLtzmitt^mx^&e ttz, NMOS, PMOSOV-^y- KHS-V3 
- M-£*-f 7f/:itttPMOSy-xy- KtNMOSy-xy- b*imci"<JHz 

mfc-r z>z\ttf&*z,tztb&iEL tzMit * na-e § * 0 

[0 0 4 1 1 

>k iz^ftm * mm -r *> iz o v » t mw-t z> 0 

[0 0 4 21 
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j£TW\ T U-<D*T4 ? ^mfflff^j ? ^tvt^izffiLX&t) , ii* 2 mftcOy 4 Y*T 

4 7 )V(DT YUARX?7*-?tfT F>^'7 7T> T-*'*? 7 T $ «fifc"C* 

&o f-^<';7r-l (Data Buf f erl) li, 1 IHliu<7> y A Y T— 9 £iSt§ 
t4fcft^fi!l5rf-^ft#iK-e*5o f-^^77r-2 (Data Buffe 
r2) (±2 IHBU07-r h-r-^*IB1g1-*^ie>w— ^fW*t'-^«#|pIK"C*'6o 7KI/ 
7 r 1 aiJf 2 (Address Buff erl, 2) li, ^fi^ffiT- 9 7 7 
r l&Cf 2 0^-*K*h£L£7 KU^«rSBfS-r*o T Kl^Jttfcg (Address 
Compare) it*) - YM^ltyJ Y XT) Z tltzT YVXA 0-A n t 7 Kl/XA 
•;7rlM, 2 i:§J$$ntv^5 7 K l^x &Jt£<1-& £&o[I]j&-e&& 0 7;i/"f-7>* 
•9- (MUX) (±, mWm^fc L tz&^xm^i: MKT Ztzito<DX 4 2>o Xf3- 

/-X-DECM, Yfn-/YDEC(iv;vf7U7ti:J: ft*: 7 Kl^X* 

mm.-$Z>tz£><n>W&X*>ho 7*— 9 AiilTJSB I/O C T L (iAtii^r*- ? £fM#p-T & 
fcJ6O0K7tt y *T&£o ffi^^y 7r (Output Buffer) li^ffiW 

-9&u*mnirz>m&-7u ? 9x$>& 0 jftwmm%&.Mmv Gimummv c c^^rt 

C Gttrt<Mfrf|s©* -f ^ £#>&lH!£&7*n -y *-?2>4 0 11 9 IctiXr-'n- 

/X-DECiYf3-/Y-DECS^ ; E , J71/-MA©ffiM^LtV^o * 
t'J T Ix-MAtiUlfcO+rT^- K K7^^'7'o 7 7 SWDB b %$L$ktO •b>X7>"/7*n 
77SAB t*fih\zmt>titz1gm.<r>y-X * *V TU-ARYRtf\ 7nxx'J7XA^ 
<b&& 0 ^ 'f > 7 - K K 7 >f ^*7*n 7 ^ MWD B (i, M 7 - K*Sl1*j£ K *3 tt S * * > 7 
- Kil&^ffi^-rsSIteyn 7 7t*4 0 
[0 0 4 3] 

Jil±, $f§lo^f ^ooH^J^ioV^T^, lo<7)-t>X7>7 , 7"n77i:WLTlo 
(D^t'J7l'-j5 s Ii$ll4#*tt>7,7>7"ii«L-CV^#\ MDRAMf 

7 * sr**"t***-b>xT^y^s:^<>affli--5i t & »smx&%o c\<Dm&. m^-r 

2>T V-X*.y XTy~7~?xi y 7 £ 1 -ofdM-fiXlt X ^*<DX\ ®fff&M*7J^:rt ? £>"2>o 

„ ZbiZ, 1 oot 7*7 U-WpHffilK-t >X7 yf-fu y 9 LT, ^*'J7U-fi 

Or-'-^^^t^MffiOCO-fe >*7 >7"7n -y ? <7)V*"f ^L^CO-t T > -7*^@Mi"^ -fc 

Tyzf^m&wmf&<DTu-tzmm-?2>z.ti>oSi&x$>z> 0 z\<Dm&, ^yxryf<DV 

-f 7 7 Y \Zy^ffr-?Utt<n\£y^-(D2ifeKX%Z>tzisb^ > T^n y 9fil<DU 

4T^> Y k £ & m*tf$> %>o ttz, y xt y -/M&fr'o-t y*T> r-T-jfcE 
gf»j£<7> 7 P - K *> * £ j&*-C § S 0 - <0»£\ y yffi«BlJ««i* tW / f7'7 h 

[0 0 4 4] 

^#2»#^#OUj^t;ov^T[lI 1 5 til 6 &fflWTlftHJ31-£o il 6CI±?>f 

5 yy^-*?- y &^-f 0 ^fl&s-eti. l <j - k#v»»±9 <f Y-v-4 9 >vx\ xtati^y 

l$*fcH -r- * j&*AW2j 2ti&4\£y hyj7x y *-e, $ £> tcCO 4 If y h 
XY&4 tLXmjJ-tZib&ZmfeLX^Zo w07*'J7xyfimi, ITOKM^fiJ L 
fc4tfy F^7U;i/f-^$'7Ki/X(:L^ ? ot > /<9 wu--> T^ggJfeU fl-SB 

l^-icfsiii-^o *%&lx~<?>9 -i 5 yyit, 7^f f • 'J - W^7^BirW s \ 2 ? D 7 
^-f^K - K3v> KA**»e» 'J - Yr-9ltiJ)t X<Dmtef%ffllt, 1. 5*n? 

'iittno f-^<777, t y\/y*}^~7 y it$}fflik'£ tix^Z) i> <f> hir %> o y^Y^^y 

YXJjZtiZ b Hl$ * 7 FP^AOO-AO n**A*$tL-6 0 \"( Y y 4 YW)\t 

ZftZtom^, 7^ hr-7W0 0-W0 3(i, COA^J $ *tfc 37 ^ K^<b ^ n y ^ -9- 

?;K7) 1 ^ n y ^SttTA73$tL^ 0 7^ hf-^W0 0 -W0 3 & t«tJE& L 7 
XAOO-AOn [i-eti?ti, ^7^ Y^-^y YifiXti $ tt^> i XT- 9 y 77l, 
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7h^XA'7 7 7 1 lzi%W£ti& 0 HI 6 0J:^:, t< t^f ^^$^1:7^ 
KWA 1 t5 ? A# $ ti& t , f-^Ay7r ISffT Kl^'ty 7r 1 K^^^tiTV^^ 
-Y 1 f-^WO 0 - WO 3 £0*7 K^AOO-AOn U-Ztl^tlT-?^? 77 2, 7 
Kl"X'<v 7 7 2 K|£5§£*l, -^<7)7^ h 3-7 > K^A^$tL^» ^ tL^.o -ft^l 
£3i£> ^-t-f ^-CA7^£ftfc7 4 Ff-^Wl 0 - Wl 3tf7*-9^y 77 1 l*zj%n 
Zti, ttfc-f&T K1/7A 1 0 -A 1 ntfT YV>^/<v 77 2 K^hfi, h 
y VtfXlJZti&i-eUWZti&o m< ^4 9 £<btc94 KWA2t7 ? A# 

7K^/<y7T2©7KV^A00-A0 n^vjbf 7l/?tMUX^^X 

77r 2 ^m#£tiTv^~T-*-?WO 0-WO 3^1 OftUflPSBKai <b ■=£ V T -<7)# 
Kl^ flSo ^n<h|W|0#tC7-*-^^^-7 7 7 1 #.^7 Kl/XAy 7 7 1 Kffc 

|#$tLtv^;7^ Ff-^Wl 0-W1 3M7 Kl^A 10-A1 nli-e<iftlf-? 
^777 2, T K 1/^^' -777 2 tclESg $ ti> 9 4 Kt5 ? A7J $ *l£ £ -C«*$ 

$A*o £*ifc3H*«£> $t 'f ^ iK« A7J $ 7 Y h f - ^ W 2 0 - W 2 3 ^f - ^ 
/ty 7 7 1 *tlt>i" 57 KPXA 2 0 - A 2 n^ s T 7 7 2 

ifcKJ: 0> 94 Ff-?^©7 K^*£^14lfc-f £Otl^B#&c^^E 
•;Tl^-lc^-r-?>Cli:^nrfgt^i9> -fc>*litrK94 h7-*-?£-fe>7<7>7°ii#i:& 

[0 0 4 5] 

^C'J - K*lftS:ttW1"-6o M 1 6 K{±94 hnv> KW2©^:U - K^v'/ KRO f 
T K^*7) s A7t!£tiT^&19J£7^LTv>& 0 A7J$W;7 0-A3 

n{±Hl 5<97 K ^Jt^0S&£:-^;^7 s ^- l rMU XH$SiH£*i. T KU^^f 77 1 
RVT KlxX/f y -7 7 2 i:fi^S*lTV»4 7 K VX t iXMZ tl&o ibi«!ig***^— SCO* 
-a-Kfi, HI 6»:^ti^:, * * 0 7 V-VS&fcOT K * >&*f£14fl: $ *U £ ri» £ ^ 
*ffiLfc'J- K-f-^R 3 0-R3 3 WmU/iy 7 7 mgja&S;ft, ^tcm^J$tL^ 0 — 
77 , HI 1 6 <7)V - K37> KR 2 Oct -5 T FlsX'iy 7 7 1 Cfi§Htv^7 K V 
7>A 1 0 -A 1 n t\s\CT VUXtfXDZtiZt, 7 KU*Jfclfc[II*&tf»£— Ifc«-^H I T 

1 T^aiTJ^tL&o -n£7'-?-7;i/^7°l^-W$ttT, — I5:L*:7 KWXHJtJStfcr' 
-y^'777 U^§#Ltv^r*-^Wl 0-W1 n 7 7 K*gj£U ffi^T* 
-^R10-Rlni LXZVT-f-AmU^&tlZti&o AtlZiXtzT Kl/^#7 Kt' 

7 7 2 tC^#$tiTV^T Kl/^^li, 7 K U 7 Jt3£E]i&7> <b — gtfl-if- H I T 

2 7&*m*$tL*o -tL^r ? -^-7^^7 a l/^->7-^5:tfC, — SfcLfcT Kl^KitJSLfcT" 

7*-^ WaSUai*$^So itz, 7F^A777 lM7Kl/7A7 77 2*i:-t 
Lfc*^twti^ 7 KUX^'-7 7 7 1 tI*tJSLfc-7-*^-7 7 7 1 OT-'-?7) ? tfi7J^7 7 7 

[0 0 4 6] 

##/&<^flJ^Kov>-Cj&^& o H 1 6 t-^Ltt^ =t -9 4 'J - K • 7 4 hO-»r-r * ;i/B# 
9 4 ^^•CA^7$fL«6 9>f h7"-^7) ? ^:<7)-^-r^^c7)3-7> KA 

# i:I^'Sf^> W h?^ h<7) J; 9 &9 4 h 7*- ?75 ? 9 4 h 3 v> K«t •) <M£KA7J 

2t©7Kl/X, f-^A7 7 7i:ioT, 7^ h^7> K^A77§ii^f:U ! 'i:i^f o 
IfciiU 2@t(7)7^ht'f^^ -e^l^ C ^ ^ V 7 I/ - CRI t S ^ i: -fe > 7. lift K -fe 
>^7>7 , ^#iji*7'-^«:|EjSli-*C.fc* t t?#*o -tL^iO, -tr>7.Hu#§^^^ 

£BfI# 2003-3094493 



ftffi 2003-373026 



^-v: 13/ 



[0 0 4 7] 

JEW El 1 5, mi 6 fi* * V 7 77t"2o07^ h x- ^ £: 7 KW^* 

fflff^lZ'C^&o 7 4 Mv> KA^7$*i* b IW Kl/AAO0-A0n 
/i» ? A^J$ti^o hr-9W0 0-W0 3f±, V4 Y7 4 VW^iZX 0 1 ^o-y^f^H 
A7j£*L&o 7Of-?W0 0 - W0 3OT£L/:7 K^A00-A0n fi^ti-T 

*U %.<7> 7 4 F37> Ktf*X* $ tl& t t'f- ? ^' 7 7 7 1 , 7K^7 77l 

^ft&o Ell 8©i^:, 3*c< ?)VX*Z h\Z7 4 KWlTO$ii5fc, T 

KP.*/<y 771^)7 KUXA 0 0 -A 0 n^v^f^l/^tMUX^^Xfn-^ Y 

3# 2tir^tzr-?wo o -wo 3^1 omm^&hti**') rv-^m^r kuxc 

#->M ? fr-CXlJZtitzJJ hf-^Wl 0 -W 1 3 \tT—9^y 7 r 1 
K0M$$*U Wl£tS7 Kl^^ A 1 0 -A 1 n^T K 7 r 1 KjESISJi* 7 

[0 0 4 8] 

Kttft*KWr*o Ell 8 1ZH7 4 F37> KW1«V- Kaw b'RV 
7 b*l'XtfXt)'£tlX^Z>m%7FLX^Z> 0 Z\<Di§i&, Xti £ fitl 7 K U'* A 2 0 - A 2 
n t±EI 1 7^)7 KI^^JtKlsIKt •r^-f-T'U^-y-MUXUlSSI^n, T KU^a*7 7rl 
i:fi9$$iiT^47 KP^tJtK*#i*« Jttfcg*^— Ifc^-g-Kfi, il8C*4J: 

-M#H I T/6 ? v£1MtU sffiEOEI 15, 1 6 <7) X 9 Cf-^A'777 1 t:^Ltv^ 
h -r- 9 ip&ti'* 777 KlEjaS * WSBtcffi* $ *t£ o 

[0 0 4 9 ] 

^JCJt^T, 3M*J£<7>«t 1 ^<9 7 KU^ £ T-9<n/< v -7 7 £f£&7\ 

M^^mJEfc?^ m^o^v Hr/i^#£&*«JBE«:IWK-rs.=. tw-ez. 

[0 0 5 0] 

. 5V^)L<li, 1. 8, 1. 5 VfUK-C*>&o 7 1/-iEVDL&tf, iiaHU^mffi V 
CL(±> ^IISIEVDD^-tk ftffiMftJElBlJ$t::J: *K fimEEtt LT & «t 

o &n&iti-2>b. ffimmjjzi&mx&zm&tf&Zo 7 1/-ievdl^isie 

i&m&itZftteo bV- K*MSWWBEVP P fcffi«-e#*jfc*, ^U-t;^7>y 

E©l/2tt^L ' H' L' 0#^l:7!^^ffi7j£*i&fc#M£ Lv*9 tL\z 

, -r'-^^05c^m*i;f i:J:5i*litS:/J>$ < 1"* £ ifc, 2 -tr;i//kf y 
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